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Abstract:

In this research, we present a ventilator model to support patients suffering from Acute
Respiratory Distress Syndrome (ARDS). The study aims to calibrate the ventilator and
simulate changes in oxygen levels, oxygen saturation, and carbon dioxide levels during a
120-minute treatment session. Blockchain technology is employed to ensure the security of
biomedical data against manipulation and cyber—attacks, enhancing the security and privacy
of sensitive health information.

The research includes the use of mathematical equations to calibrate the proposed model
and calculate essential vital values, including equations for oxygen flow, tidal volume,
ventilation, and partial pressure of oxygen in the blood.

The simulation demonstrates that the ventilator can achieve stability and improvement in the
patients' vital values, issuing warning messages when values deviate from the allowed
range. The use of blockchain enhances the security and privacy of health data, ensuring

uninterrupted treatment continuity.
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Patient_ID Success_Rate Recovery_Time
1 79.167 116
2 85.833 89
3 91.667 39
4 87.5 34
5 85.833 42
6 93.333 27
7 93.333 37
8 73.333 117
9 90 12

10 90 92
11 84.167 62
12 85.833 3
13 74.167 113
14 62.5 112
15 91.667 22
16 84.167 41
17 84.167 69
18 68.333 105
19 84.167 74
20 87.5 73
21 85.833 42
22 93.333 69
23 87.5 2
24 65 108
25 93.333 97
26 93.333 80
27 87.5 32
28 81.667 70
29 84.67 3
30 85.833 36
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